Fluorescence imaging provides both spatial and temporal information about target molecules in biological systems. We have proposed to use imaging as a detection technique in microparticle based immunoassays. It has advantage over traditional approaches which measure only total signal but do not make use of the spatial or temporal information embedded in the system. The method can be readily adapted for quick assay prototyping and high throughput screening on any conventional fluorescence imaging system. In microparticle immunoassays, analytes are captured with antibody coated microparticles and subsequently detected using second antibody labeled with a reporter group. In HDIA, fluorescence images of the microparticles are examined pixel-by-pixel to extract binding information only from the microparticles, thus minimizing irrelevant signals from solution and vessel surfaces. Our model systems include sandwich based Troponin and Bcl-xl (B-cell lymphoma-extra large) protein assays, as well as homogeneous competitive Methotrexate immunoassay. Performance of the HDIA is dominated by binding kinetics of the microparticles. Depending on the microparticle number, concentration of the binding sites on microparticles, sample volume, sample concentration and the geometry of the reaction vessel, the binding kinetics can be either reaction limited or diffusion limited. We will present the effects of these factors on the binding kinetics of HDIA.
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Ludwig-Maximilians-University, Department of Biology II, Division of Neurobiology, Martinsried, Germany, 2 Ludwig-Maximilians-University, Department of Biology I, BioImaging Centre, Martinsried, Germany. Here we introduce a novel fluorescence microscope concept which expands the application of functional fluorescence imaging and further enables optical manipulation of biological samples. Taking advantage of the LED technique allows a space saving housing of multiple light sources and illumination at various wavelengths. Furthermore, the microscope provides an optical separation into two independently controllable excitation pathways enabling a simultaneous illumination of different regions which are adjustable in size. Image detection is realized via a super resolution high speed camera that allows high resolution image capturing (2560x2160) at rates up to 100 Hz. Moreover, we implemented a voice-coil driven high NA objective to ensure z-movement at maximum speed and precision. The multiple LED arrangement and the separation of excitation pathways therefore facilitate the usage of multiple imaging approaches at the same time.
To test the performance of the microscope we used in vitro whole head preparations of Ambystoma mexicanum tadpoles. This preparation allows studying neuronal systems with all sensory pathways intact and can be maintained up to one week. Thus, we were able to use calcium imaging to record sensory evoked neuronal responses of central vestibular neurons elicited by electric stimulation of specific semicircular canals. Further, to quantify the glutamate uncaging efficiency we calculated the required light intensity and duration to optically evoke action potentials by patching those neurons. Finally, we could show that by means of spatially separating calcium imaging and glutamate uncaging we were able to manipulate ipsilateral semicircular canal evoked calcium responses by optically activating contralateral inhibitory/excitatory pathways. Investigation of mitochondrial functioning in living cells under normal physiological conditions and metabolic inhibition provides biologically relevant information using confocal cell imaging 2,3 Cytosolic calcium clearance does not necessarily lead to mitochondrial dysfunction as long as the mitochondrial matrix pH stayed acidified compared to the cytosol.
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2 Studying intra-mitochondrial versus cytosolic electrolyte homeostasis in living cells under metabolic stress might be crucial to understand the conditions where mitochondria become detrimental by producing ROS. Caveats are presented to properly obtain information about mitochondrial and cellular pH, structure and properties of the mitochondrial network under normal conditions and metabolic inhibition, by using optimized protocols 4 . The method critically depends on availability and selection of nuclear areas with lowest background fluorescence contribution while keeping experiment conditions rigorously similar. We present the in- Bone marrow mesenchymal stem cells (BM-MSCs) can differentiate into a variety of non-hematopoietic tissues and maintain healthy hematopoiesis by providing supportive cellular microenvironment in BM. Stem cell studies hold enormous potential for development of new therapies. Therefore; investigation of stem cells in normal developmental and physiological states as well as in pathological conditions may lead to understanding of disease pathogenesis and development of new cellular therapies. The present study focused on the investigation of donor age effect on healthy human BM-MSCs and the characterization of beta thalassemia major (b-TM) disease by using a novel, rapid and non-destructive technique, Fourier transform infrared microspectroscopy (FTIRM). Aging process of healthy BM-MSCs is significant because of their important role in tissue regeneration and repairment. Characterization of 338a Monday, February 4, 2013 
